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ABSTRACT 

The curriculum coaaittee of the Aaerican Industrial 
Arts Association, recognizing the necessity for the involveaent of 
industrial arts teachers in environaental awareness, prepared the 
publication to assist teachers in such topics as: rationale for 
study, careers, funding, and resource aaterials. An introductory 
article coaaents on environaental stewardship, the responsibilities 
of technology, and environaental education. The article on 
"Perspective" briefly reviews our technology, gives attention to 
viewing the environaental question as a total ecosystea with 
interrelated coaponents and variables, and ezaaines the role of 
industrial educators in changing values and environaental concern. 
The author of "A Rationale for Integrating Industrial Arts and 
Environaental Education** views industrial arts teachers as having a 
unique opportunity to integrate environaental sensitivity into 
technology since technology will play a key role in solving pressing 
environaental problems. Another article focusing on **Rationale for 
Studying the Environaent in Industrial Arts" conveys the concept of 
environaental edacation as an interdisciplinary, aultidisciplinary 
approach with industrial arts dealing with the technological 
diaensions of environaental education. The concluding article reviews 
funding appropriated by the Environaental Education Act of 1970. 
Environaental careers are briefly surveyed, and a bibliography of 
environmental books is included. (EA) 
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PREFACE 

In 1971 the Curriculum Committee of the American Industrial Arts Asso- 
ciation addressed itself to the topic of environmental education. In the fall an 
ad hoc committee was appointed to investiyate the association's role in 
environmental education. The three man committee immediately recognized 
the necessity for the involvement of industrial arts teachers in environmental 
awareness. The report submitted to the Executive Committee in the spring 
expressed a need for education at all levels, including that for teacher edu- 
cators; the necessity for federal funding of pilot programs; more publications 
in our journdls, as well as speakers at state and national meetings. 

As a resuU of this preliminary effort, the committee was retained with a 
broadened membership including representatives from all seven regions of the 
United States. The committee now has ten members representing both the 
secondary leve' and the teacher education level The committee is now a 
permanent part of the Elementary Education section of the AIAA. 

The committee recognized early in its history that teachers in the field do 
not have materials for their classes. In order to assist these teachers an outline 
was prepared for a monograph which would include such topics as: rationale 
for study, careers, funding, and resource materials. This publication repie- 
sents the results of this effort. All committee members have worked on this 
publication and look forward to continuing their efforts with your support. 

The contributions of Daniel Householder and C.E. Strandberg deserve spe- 
cial mention at this point. They worked with the chairman when the com- 
mittee was first formed including several trips for meetings and have assisted 
in the final compilation evident in this monograph. Special recognition is also 
warranted for Ray D. Loyd who designed the cover of this publication. Its 
quality and professional appearance speaks for itself. 

The future of this committee and the AlAA's role in environmental edu- 
cation relies upon a concerted effort on the part of all members of the 
association. We look forward to your input and support. 

Donald P. Lauda 
Chairman 
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INTRODUCTION 
BY 

William D. Ruckelshaus* 
Administrator 
Environmental Protection Agency 

The most characteristic activity of 20th century man has been his relentless 
drive to master the natural world. We have begun the conquest of time and 
space; we have provided unprecedented comforts and stabilized our food 
supply. We have extended life spans and opened up opportunity for millions, 
and we can even see the dawn of qenetic and behavioral engineering in the 
distance. 

However, in the process we have fouled the air, the water and the earth, 
and discovered that even the oceans are not too big to be contaminated. 

Certainly our great technological and material advances have not been 
unmixed blessings. In our zeal for development we lost t^'ack of the kind o^ 
society we set out to be. For example, the automobile gives us unmatched 
personal mobility but some 56,000 of us die in traffic accidents every year. 
Jet airliners whisk cs between cities faster than we can get to and from the 
airports at either end of the journey. Television reaches into nearly every 
home yet its great potential for enriching our lives is barely tapped. 

Yet, today there is a strong-and I believe irresistible-movement in this 
countrv toward quality of life and away from a preoccupation with quantity, 
material succet s, wealth, and power. 

I think this nation is well on its way to a new era of environmental 
stewardship. We are beginning to realize that the earth itself, the whole bio- 
sphere, is an environment from which we cannot insulate ourselves. If we 
alter that environment, we must also protect it and correct the abuses of the 
past. We must learn to foresee the full effects of our actions on the world of 
the future, so that human beings and the whole panoply of natural resources 
stay in balance. 

The prime goal of modern society has been knowledge because knowledge 
meant progress. But with knowledge must come responsibility. 

Applied science is changing from a period of extraordinary and unques- 
tioned growth and innovation to a time of caution. Until recently, it seemed 
there was nothing we could not do. Now, we are repeatedly and most 
cogently reminded that we depend on living processes for survival-processes 
we only dimly understand and cannot control or supplant. 

The conclusion is inescapable that from now on our applications of tech* 
nology will be monitored, subjected \o critical review, and modified in 
advance to meet social requirements. This does not mean we should discon- 
tinue or slow the development of new technology, rather that we need to 



•Mr, Ruckcishdus prepared this introduction lust prior to leaving the Gnvironnr^ntal 
Prot(?ction Aqencv. 
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understand better the human and environmental impact of its ultimate use. in 
the long run, this will be less expensive than having to undo our mistakes 
after the fact. 

Too long in the past most technologists were euphoric about the future of 
man -technological development was the master and received total dedi- 
cation. Technology, today, must be responsive to societal goals and values. 

Rene Dubos has told us that "knowledge of consequences is an essential 
part of good technology." He said: "To <^ large extent, the ecologic crisis 
results from the fact that modern societies have not yet appreciated the need 
for exhaustive scientific «;tudies of the long range consequen'res of social and 
technological innovations." 

With science integrated into the total culture of mankind, I have no fear 
for the future. But first this must be accomplished. 

Of particular concern today is the relationship of the science student-in 
fact of all students of all ages-to the enormous problems of environmental 
control, or how to restore the balance between man and nature. The genera- 
tions of the future must understand the environmental impact of man's 
actions more clearly than preceding generations if man is to survive, prosper, 
dnd advant t r) wisdom as a guardian of the Earth. 

What is required is greater understanding of how the natural world v/orks 
and hoV' man is changing it. 

True environmental education does not merely comprise an understanding 
of conservation and conservation practices, or anti pollution measures. It 
seeks to promote an understanding by man that he is part of a system com* 
posed of people, culture, and his physical and natural surroundings. It seeks 
to promote the knowledge that man has the ability to control, preserve, and 
destroy the environment. 

In our colleges and universities, environmental education must mesh with 
standard courses which help establish the social, political and economic values 
of American society. 

It is extremely important, as well, that we deliver the environmental mes- 
sage down the line to seconddi'y and elementary school students, and even to 
pre-school children. 

This new emphasis on environmental education will, of course, require the 
direction of fresh thinking and energies to development of new curricuiums 
and teacher training programs. 

To stimulate interest in the natural world and hopefully environmental 
education, the President, in October 1971, established a merit awards pro- 
gram to recognize environmental services by American youth. The program 
has been steadily expanded by the Environmental Protection Agency and 
now includes ^11 grades in elementary and secondary schools as well as sum- 
mer camps and youth organizations. In January, 1973, the prr^^jram was 
O'-ganized in 3,86 i schools, plus many youth organizations, which repre- 
sented a total of 3,017,919 young people. 

We must always keep in mind that the people of this country are our 
greatest natural resource. The people will determine finally whether vi'e con- 
tinue along the path to environmental sanity. And the students of today will 
determine the progress we make tomorrow. In a short time, they will shape 

O 

ERIC 



viii 

and control the politics, economy, diplomacy, and quality of life in America. 
This clearly tells us VMhy we must give new strength and direction to environ* 
mental education. 

Restoring the vitality and beauty of the earth is not a one-man job. a 
one-generation job, a ora-agency job, or even a one-country fob. All of us are 
needed-particularly American youth-because we have a good thirty years of 
hard work ahead of us. 

Fortunately, our f urulamental values are changing, and we are beginning to 
f^WiB that it is time to settle our environmental accounts. The average Amer* 
ican is beginning to see that the good life is not just a matt«^ of fest cars, 
fashionable clothes, household appliances, and plenty of pocket money. High 
standards of living mean nothing if we are surrounded by ugtiness and haiards 
to our health and if the natural systems and resources upon which we depend 
are endangered. 

If we want reform-if we refuse to gamble the future for the present-we 
must assume for ourselves-now and in the future-viable roles in policy 
making, program formulation, and service tr the nation. Environmental edu- 
cation will help shape these roles in the years ahead. 

America led the world in establishing hi^ standards of living and in mak- 
ing democracy work. We now nave a greater destiny: to lead mankind into an 
"Age of Amenity'' where civilii ations are judged by their esthetic, social, and 
spiritu^^ values, not by how much they consume and throw away. We can, if 
we will, assure for all citizens the life, liberty and happiness which is right- 
fully theirs. 
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CHAPTER 1 

PERSPECTIVE 
by 

Iver H* Johinon 
MankMo Statt Collage 

Tho Meaning of Ecology 

**Man is a baggar upon the face of the earth: he can contribute nothing but 
vvasta products, . . /' (Fabun, 1971, p. 20). 

The above statement, taken from the Dimensions of Change, in or out of 
context, must be considered a rather stem advisement that man through time 
risics fouling his nest beyond repair. As population and the non-degradable 
products of our recent technological triumi^s persistently surrourid us in ever 
greater abundance, it is perhrps time to review the circumstances and rather 
critically evaluate, not only what we have, but the legacy we in turn will 
provide our youth as an inheritance reflecting our ultimate wisdom. With this 
in mird an investigation of the system which produced this affluence seems in 
order. Consequently, a look at the word ecology (the study of organisms in 
relation to their environment) seems an appropriate route to take. 

Many variables must be considered as the question is engaged. Some of 
these appear to include man, his society, his level of technology and the total 
environment (earth) where these factors interface. 

First a look at man arnJ his nature seems appropriate. Consider the follow* 
ing. 

"Once upon h time there evolved upon this planet an organism that 
was ill-Suited lor survival It could not run fast enough to escape its 
oriemies. if caught, its teeth and clav^ were small protection. It was too 
big to hide under a leaf and too weak to burrow deeply into the ground. 
To survive, it took refuge m caves where a fire at the entrance kept 
predators at bay. If the fire ran out of fuel, this creature could hurl 
rocks and thus drive all but the most determined enemies away. I's 
security was measured by the amount of firewood it could accumulate 
and the number of rocks it could gather and store in the cave against the 
terrors of tho night. 

Now, you see, this was a very important sort of thing. All other 
creatures grew bigger teeth, or learned to run fjster. Alone among all 
tho creatures on earth, the one we are describing turned to things for its 
survival. This was. in the end. to make all the difference. 

After a yyhile. this creature learned to cultivate some edible plants to 
supplement the food it could get by gathering and hunting. Growing 
food was. at best, uncertain and in any event depended on the seasons. 
v^if.h could not be controlled. The creature began to store its surplus 
foods. His security against the vagaries of nature was measured by how 
much he could grow and how much he could store. 

His ff^ling for being at least partly in control of his destiny was based 
on the gathering of things. Wett*t)eing was measured quantitatively-the 



moie the better. Fror. the very beginning, he was motivated by fear 
- fc5dr of fidin. f<w o' death, fear that there wouldn't be enough. 

In umv, ihis if^ydttiros tivtlK^s produed so much that it became 
rnuru cunvcnienl to represent the accumulation of things by other 
things, smaller and i»asior to carry or to exchange. These symbols- 
although mtrmstcaliy of no value-assun^ed the same value as things. 
And r!ien-or at least most men -became engaged m the acquisition and 
accumulation of the syinbols of things. They did this even ytA\en they no 
longer had any need for them. The symbols were the Surrogates for the 
rocks piled m the cave against the coming of the night. 

Think of this sytem as bei^^-g reinforced, over and over, through hun- 
dreds of generations and thousands of yearb. through social approval, 
ntudli/ation and atiulturatiun. That there was sotTiething basically 
wrong with this way of Mtemay be exemplified by the fact that those 
whi> rfftused to subscribe to the accumulation and storage of things 
(Christ. Mohammed. Buddha) beianie the founders of the world's great 
religions, 

ThrDuqhout ail of this, naturtr w<iS the enemy' The purpose of the 
iit»» i>t this stranqi» creature vw) have described was to 'conquer' nature, 
tame' the wilderness, 'make war' on pests and vermin, 'control' the 
nv^.'rs. Life was a battle' agamst the elements, only 'the fittest' survived. 
Whole species of other lite forms plants, insects, reptiles, fish, amphi- 
bians, birds, and mammals were exterminated* most usually because 
they represented a 'threat' against the accumulation of things, some- 
times tor 'sport' 

If an individual human being walked into a contemporary psychia* 
trist's office and exhibited the symptoms just described. 

1 . Pervasive fear, anxiety and persistent feelings of insecurity. . . 

2. Obsession with the accumulation of things or the symbols of 
things, , , 

3. Fear of losing any portion of what already has been accumulated, 
even though it served no life-supporting purpose. . . 

4. Hostility against any living being that threatened to diminish the 
accumulation, because this meant the reduction of security* . . 

5. Deep feelings of depression following each 'siiboess', because the 
'success' was not permanent; in a changing world it could be 
reversed into defeat. And so there followed a greater effort to 
achieve 'real' success a compulsive and destructive behavior pattern 
that reinforced itself because every success was, in reality, a fail- 
ure, . . 

If a person exhibiting e^h behavior were, as suggested* to enter a 
psycliotherapist's office, his general problem would probably be diag* 
nosed as a chronic form of depression, and he might be characterized as 
an 'obsessive' personality, acting out compulsive patterris that, while 
intended by him to increase his security, actually serve only to reinforce 
his fear. 
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Had this dClivilv entered the dculo phdse-expressed »n the senseless 
kiltmq of other livmq beinqs and the proqressive destruction of his 
habitdt-he probably would be considered 'paranoid' and put away in 
an institution. 

Unfortunately, since the chronu obsessive personality is so wide- 
spread thro\iqhout mankind, a j>erson exhibiting these symptoms and 
this bt»hav«or would be considered 'normal' and *sane'." (Fabun. 1971. 
pp 4-6) 

If the above observations are true, ani one might be hard pressed to 
develop any meaningful rebuttal, then we find man a creature with an insati- 
able desire for things (many of which he does not need), money, and power. 
The impact of t*iis sort of mentality from an environmental point of view is 
raising significant questions in the miruis of many of our youth today. Per- 
haps we as educators can make some meaningful contributions to their multi- 
faceted questions. 

Consider now a brief review of our technology. Through history we have 
seen man as a creature who once feared and desperately fought nature in an 
often futile effort to survive. Contrast this with the man of today who is in 
total control of his habitat, or is he? This rise to affluence has as its lineage 
the introduction of agriculture and man's ability to produce more than he 
alone could consume. Following this w^ the industrial revolution complete 
with the steam engine and its ability to replace man and horses as prime 
sources of energy. The fact that this bit of technology had a voracious 
appetite for fossil fuels really didn't make a lot of difference. Following this 
•vas the introduction of the now famous (or infamous) internal combustion 
mgine. '-^his magnificent technological xhievement provided man with a 
means to live apart from his work, to enjoy his leisure, to travel, and a place 
to be alone. The auto is also to receive credit for the million acres that are 
paved each year, our photochemical smog, and the vast number of deaths that 
occur each year on our beautiful ribbons of concrete. With our advancing 
technology we have also been able to allow people to live longer and to cut 
dramatically our infant mortality rates. With agricultural improvements we 
need far fewer people on the farm. Consequently, we have far more in the 
cities and we can now rather safely say that the world's human population is 
largely urbanized. Because of supply our process industries (manufacturing 
and extractive) are now found in clusters in close proximity to these supplies. 
The result was to increase the pollution levels in the given ecologic areas. 
Fabun defines pollution as "any input into a system that cannot be assimi- 
lated and recycled within the system (1971, p. 8).'' 

Finally Barry Commoner in The Closing Circle calls attention to our 
technological flaws. His position is that since World War II our technological 
chemistry has provided us with a varied assortment of non-degradable pro- 
ducts which can only provide environmental problems. These include the 
substitution of detergents for soap, non-returnable soda bottles, synthetic 
fibers, mercury in chlorine production, plastics, high energy consumption in 
appliances from air conditioners to electric combs, plus an infinite variety of 
other questionable combinations. 

ERLC 
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Today our technology has made us more comfortable than any time in 
history. The affluent American has long ago met his needs and is now con- 
tending with his wants. How much is necessary and at what expense (to 
future generations) is a «^)uestion worthy of some personal and collective 
investigation. 

Consider our society and the social institutions we have come to cherish, 
reinforce and protect with dynamic vigor. One can develop rationale to 
suggest that many, if not all, have as their heritage the technology which 
prevailed in past generations. Ideas, values, norms appear to change most 
significantly as a result of technological change. This can be demonstrated by 
merely reviewing values and norms related to bi^th control. A fantastic pro* 
liferation of laws and legislation have evolved b«icause of the automobile. The 
economic institution orosently prevailing has caused us to believe that indivi- 
dual and collective welfare aie closely and positively correlated to the Gross 
National Producx. 

Fortunately, a scatiered few today are establishing cause to question this 
relationship and are proposing that we do our evaluation of the circumstances 
looking at the quality of life rather than the gross national product. The 
assumption is that our economic and political institutions are designed to 
reinforce the status quo and that very little significant change will evolve 
because our modus operandi promotes existing conditions. This position is 
further promoted by Meadows and others in The Umits to Growtf9. They 
conclude: 

"VVhti* Tfi hnoi ji|v I tin « *Mn(|»' rapidly, pui»tirai and sm iaJ mstiliilions 
tjfM'« t\\i\ >'> I Mi Mf'fHi, l)ut nniy iM f».spufm' tu on*/." n972, p. 

Without question, our political and social institutions as they presently 
exist raise significant questions regarding our collective ability to engage 
environmental questions in any meaningful manner. Firmly entrenched values 
and norms have rarely been questioned and persist as the American ethic. 
This way of life, of behaving and acting in conformance with long established 
norms, is •'epeatedly reinforced in our schools where we are taught never to 
question the ethic of work, where our curriculums increasingly direct us to 
careers, many of which are long gpne before the person arrives at a selected 
goal, where we continue to further specialize in selected curriculum areas 
with rarely a question to related disciplines. This case is well developed by 
Ivan lllich in his Deschooling Society. Hopefully many will give this work an 
introspective look. 

Man, his technological fiChievements, his society and related institutions all 
combine in a world we call our environment. The system is closed and finite. 
The earth can accommodate only so many people. Our land and seas can 
produce only so much to sustain our lives. Our natural resources are limited 
and will not last indefinitely. The earth and its air, land, and water can 
accommodate a finite amount of waste before the system begins to react in a 
negative manner with toxic water supplies, poisoned air, and barren, des* 
ecrated and non productive land. Our population could^ be endangered by 
war, pestilence, hunger, disease and respiratory fataUlfes. 

ERIC 
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These appear to be some of the factors worthy of consideration as one 
looks at the term ecology. This study of organisms in relationship to their 
environment requires a commitment on the part of any who concede that 
something is not quite right. All are related, one directly or indirectly affects 
the others, often in ways that are not understood until extensive damage has 
been done. 

Because we as educators have accepted a role as interpreters and communi- 
cators of technology, it would seem that we are morally bound to investigate, 
interact with, and engage questions that require interdisciplinary dialogue and 
action. 



The Environment as a System 
Man's involvement or interference with the total ecosystem is rather clearly 
exemplified in a recent publication sponsored by The Club of Rome. The 
project, initiated in 1968 by a group of thirty individuals from ten countries 
and including scientists, educators, economists, humanists, industrialists and 
national and international civil servants, was intended to discuss and identify 
the present and future predicament of mankind, the underlying assumption 
being the major problems facing mankind today "are of such complexity and 
are so interrelated that traditional institutions and policies are no longer able 
to cope with them, nor even come to grips with their full content.*' 
(Meadows, 1972, pp. 910) 

Phase One of the project was initiated in 1970 and was intended to identi- 
fy key elements or specific components common to the fundamental problem 
and to further analyze the behavior and relationships of these components. 
An international team, headed by Professor Dennis Meadows of Massachu- 
setts Institute of Technology, identified and subjected to computer analysis 
the five basic factors that determine, and therefore ultimately limit, growth 
on this planet. These five factors are population, agricultural production, 
natural resources, industrial production and pollution. The results of the 
study, which are projective to the year 2100, are reported in The Limits to 
Growth by Meadows and team membe; a. 

Of particular significance throughout the report is the attention given to 
the exponential nature of trends apparent in each of the factors listed. Per- 
haps a majority of our thought in the past and probably even today has been 
in linear terms. This fallacy in our problem solving and decision making proc- 
esses does not permit us to conclude in concurrence with the report. Their 
conclusions suggest that if present conditions persist in our political, econo- 
mic, and social systems an overshoot and collapse condition will occur. Capital 
investment in production will deplete natural resources and raise pollution 
levels. Population will exceed food supply and the combination of factors will 
cause the conditions outlined above. 

The report calls for an equilibrium state on a global basis. This minimum 
set of requirements includes: 

1 . The capital plant and the population are constant in size. The birth 
rate equals the deaih rate and the capital investment rate equals the 
depreciation rate. 

ERIC 



6 



2. All input and output rates-births. dSsof^s, inyestmmt.anddepracia- 
tion-^are kept to a minimum. 

3. The levels of coital and population and the ratio of the two are set 
in accordance with dw values of the society. They may be deliber* 
ately revised and slowly adjusted as the advance of technology 
creates new options. (Meadows, 1972, pp. 1 73*4) 

This of course implies that there is a great need for fundamental change in 
the values of society. Observations related to this possibility leave some doubt 
concerning probability. 

"This chdnqt? is |)orhaps dlrtMdy m the air, however faintly. But Our 
trddilion, education, current activities, and interests will make the 
transforrT^dtiun efnbattled and slow. Only real comprehension of the 
human condition at this turning point in history can provide Sufficient 
niotivation for people to accept the individual sacrifices and the 
( han(|es \\\ political and economic power structures required to reach an 
equilibrium stiito." (Meadows. 1972« p. 195) 

The concern for looking at the environmental question a^ a system with 
interrelated components, each with many variables, is shared by others. Paul 
DeVore. a leader in the field of education, indicates 'It is evident that the 
environmental question may be one off the most difficult challenges educators 
have faced to date.'' (DeVore. 1971 . p. 68) He calls for a systems approach to 
a study of the ecosystem and the technology which has become so dominant 
in so mmy environmental questions* He calls for an e n v iro nmental index 
which measures quantitatively the quality off the environment in a manner 
which receives credibility comparable to economic ^owth and the gross 
national product. This he refers to as a Quality of Life Index whteh values rat 
only material goods but also the quality and quantity off experie n c e s and 
services accessible to each person. The formula follows: 

. SProduction - £ Losses ^ Services/Time ^ Experiences/Time 
Population Population Population 

(OeVore, 1971. p. 70) 

An ecologist calling for computer assistance mA systmis malyris is David 
Archbaid. He makes a constant case for the need to study the interaction 
between natural systems and man -created systems. The diagram provides 
graphic evidence off the possible relationships we have only begun to think 
about (Archbaid. 1972. p. 1) 

Archbald further indicates that there are five basic environmental prob- 
lems. 

Doubling (exponential) rates off growth and con^mption. 

V\te have become a geological force! Our air, land and water 'disposal 
systems' are alre^y overloaded. How do we curb our consumptive 
appetites and establish a long term man/nature equilibrium?-the first 
problem. 

Complex systems. 

... we are attempting to solve socioecological problems of far 
greater complexity and importance than man has ever ffaced, while key 
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information revnains dispursftd and u?iavdilHble to the decision making 
process. 

Environmental comfnunications and the decision ?nakmg process are 
m dc ui<» fn.H?d of upd'itini) \ho stu.ond prohlmn. 

Sheer volume. 

This knowledge explosion, compounded by a greatly increased envi- 
ronmental concern and awareness, is generating a heavy flow of envi- 
ronmental articles over a wide subject range throughout the point 
media. This sheer volume, and its dispersed nature, results in poor 
communication of pertinent facts to target audiences. Relevant case 
histories cannot be located. Significant action programs get 'buried'. 
The* constjquencc-littlu or no information, or misinforrT>ation-the 
third problem. 

More bridges, fewer walls. 

Th(*rf! has been much talk about curriculum integration. But little 
integration has been accomplished. We need more bridges betv\«en dis- 
ciplines, and fewer walls-the fourth problem. 

Let George do it. 

We are beginning to recogni/e that most of us are down wind; most 
of us are down stream; that most of us have, or will have, children and 
grandchildren, that indeed, a common environment does embrace all of 
us and is, or should be, the concern of all disciplines— of all society. But 
what is everyone's concern tends to be no one's responsibility. It's 
simpler to 'Let George do it.' 




(Archbald, 1972, p. 1) 
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We'vi' ijol to ♦'xp.irul our hort/or^s. tn m'»' ouj fi)!os ir> ii Idiijfi sp<ia7 
ti'nr i.i)nt»'xl. \\i l»Mrn th^t 'hrlpirnj Goorin** helps liil of us ThoSfj who 
< .if)'t Of won't s.H' thi^ .ift' rh.» tilth pr.^hltMn. (An hhald, 1072. pp. ? 

The Limits to Growth, Paul DeVore, David Archbald and many others are 
today calling our attention to a problem of fantastic magnitude. To tamper 
with one variable creates often unexpected and sometimes traumatic change 
in one or more of the others. This tampering or patching is the way man has 
always sought solutions to problems. Such a procedure is no longer valid* 

The environment is a fantastically complex system. Essentially all of man's 
activities appear to have had adverse effects on the system and only recently 
have any significant number of people come forward to call attention to the 
questionable behavior of man. 

Meadows and his team applied systems dynamics and computer 
technology to arrive at their conclusions. Paul DeVore urges us to use a 
systems approach in developing an information base; in problem identifica- 
tion; and in probable solutions. Dave Archbald has already developed in 
Madison, Wisconsin, a communityoriented environmental clearing house. 
This system employs computer technology with prime recall capability to the 
many environmental categories and concepts shown in the diagram which 
precedes this. Obviously, our present methods for identification of informa- 
tion appropriate to a workable knowledge base are obsolete. Collectively and 
with a high degree of commitment we can begin to engage a question which is 
not "bandwagon" but which should evoke the attention of all. 

Values, Conflicts, and Education 

Those of us who are industrial educators or attempt to convey the concept 
of technology have already discovered that our background promotes our 
technology with only a rare question. We have grown up in a world where 
technological development was a never-ending goal. We are looking forward 
to new housing developments, skyscrapers, multi laned highways, industrial 
growth and development in our communities, a bigger faster automobile, a 
snowmobile, a power boat, and a host of other similar technological achieve- 
ments. All of this was good. Our educational programs reflect these values 
and also assign high priority to job preparation for the people we serve. Few 
could accuse us of failing to reinforce the "work ethic." 

Should these values be questioned? How can we ask people with this sort 
of background and such firmly entrenched values to question the wisdom of 
some of the ultimate results of their work? Can one continue to pursue his 
major area of interest and also er.gage environmental questions and activities? 

Certainly the fast pace of life today and the highly technological world we 
inhabit raise value questions in the minds of all intelligent beings. The degree 
of attention each of us assigns to these questions appears to be the point of 
departure from identification with old values to the adoption of new. The 
degree to which we subscribe, acquire, abandon, redistribute, emphasize, de- 
emphasize, redeploy or rescale our values is a personal thing dependent upon 
many variables. These values are contingent upon what we prize in ourselves 
and our associates, in our society, our culture, our nation, our fellowmen in 
general, and in our environment. Social and professional acceptability and 
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endorsement of our behavior is a prime factor in the ways we scale these 
values. Values must always be in question by the self and should be con- 
stantly examined. While our heritage is one of fixed or slowly changing 
values, most of which preserve the status quo, our identity with 
environmental questions in turn is one which suggests that a problem exists 
but it is not in my ball park. The parameters of our discipline have been 
defined and have rarely included any environmental concern. The assumption 
is that we already have more than we can comfortably cope with so why add 
more. 

Ultimately we shall have to respond to the fundamental question of what 
we as educators are consciously working to achieve. Is it to prepare students 
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Although th« perspectives of the world's people vary in space and in time, avary 
human concern falls somewhere on the space*time graph. The maiority of the 
world's people are concerned with matters that affect only family or friends over 
a short period of time. Others look farther ahead in time or over a larger area— a 
city or a nation. Only a very few people have a global perspective that extends far 
into the future. 



(Meadows, 1972, p. 19) 



10 



to enter the work-a-day world? Is it to develop a sense of social respon- 
sibility? Can it be both? If we identify with the work*a<!ay world concept 
which focuses on the individual then one can comfortablv identify with the 
current thrust to career education. If. on the other hand, we tend to believe 
that a great deal of emphasis should go to the development of a sense of 
social responsibility, our efforts will in turn favor environmental education. 
Both are important. Both call for interdisciplinary action. Anyone seriously 
concerned with technology study as an educational necessity must shortly 
discover that technology mandates observation and study from a multiplicity 
of disciplines. If our verbalized and operational goals for the youth we serve 
include skill development in decision making, inquiry and creativity, if we are 
concerned with a technologically literate personality; if we want this person 
to be adaptive and future oriented; if we are concerned with the concept of 
self and realization of potential, then DeVore has summarized these attributes 
in stating-''the goa! is to produce an educated, action oriented populace that 
is knowledgeable a€out technology and society OeVore, 1971, p. 70)/' A 
dichotomy need not exist. A personal study of alt facets of the question is in 
order. Interaction with other disciplines is requisite. A future orientation is 
necessary and a concern for our society must be manifested. 

For most people, values are closely tLd to the here and now. Our actions 
and behavior often reflect a fundamontal concern with lasting out the day, 
the week or the year. This concern is usually local (my * ;h*,j^ol, my college* 
my family) and our neighbors are largely left to cope with their own prob- 
lems. Possibly a view of the graph of hu.nan perspectives will allow each of 
us to reflect upon the way we think, behave and act. 

If one has read this far, there is hope. If there is catise to identify with the 
outer perimeters of the graph and a concern is deeply telt in global terms far 
into the future, there is greater reason for optimism. If one is now compelled 
to action, then let's engage the literature, the questions and the problems. No 
man is an island, every discipline is a resource and collectively significant 
contributions can be made and problems solved. 

Technology and the environment are in many instances in mortal combat. 
Neither can win. It seems reasonable to assume that the interpreters of tech- 
nology have a significant contribution to make and are morally and ethically 
bound to do so. 
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CHAPTER II 

INTROSPECTIVE 
A Rationale for Integratmg Industrial Arts and 
Environmental Education 
by 

Dr. Ray D. Loyd 
California State University, Fresno, California 

The popular topic of today's "informed" society is the environment. 
Thousands of magazine articles have been published concerning the environ* 
mental problems facing society today. Even the most patient of individuals 
would find a complete review of current literature on the environment an 
exhaustive if not almost an impossible task. These article , although covering 
the same topic, are often contradictive. 

Many articles written on the environment are quick to point out the 
"Great American Dream" as a social brainwashing performed by industry. 
Industry is also blamed for turning the "Dream" into a nightmare. Industry, 
m fact. IS used as a broad term to denote the very "cause" of environmental 
problems. Industry and technology alone are assumed responsible for the 
degradation of environmental quality. As illustrated in Figure 1, assumptions 
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are indirectly responsible for much of the confusion in relating environmental 
quality and industrial progress. 

In a public reaction to these articles, a few people are now trying to place 
restrictions upon industrial progress. According to Baker. "Many people feel 
stringent restrictions upon industry will solve the bulk of vhe problems 
quickly"(1). A few people even advocate the conplete elimination of indus- 
try and claim a return to an environment controlled by nature is the only way 
man can survive. Dubos discredits this claim when he points out that. "It is 
Man who has created the 'nature' in which we spend our daily lives"(6). 

The use of our environmental resources through industrial and tech* 
nological improvements Is not the real problem to be concerned about. The 
real problem is man's abuse of environmental resources by the demands he 
places on industry and technology. In defense of industry and technology. 
Hammond declares. "Technology itself is amoral. Man makes the decisions 
about what he does with it and the controls he imposes over it" (9). 

Industry and technology are not environmental entities separate from man 
and cannot be attacked as an enemy of man. Industry and technology are 
products of man's demand for a more comfortable environment. The atti* 
tudes and values of man's society are expressed in industry and technology. 
Supporting this philosophy. Hammond writes. "Every major development in 
technology needs to be judged by society in terms of its goals and values" (9). 
It is true then, industry and technology are products of man's desires, but 
they are not products of man's needs. They cannot be eliminated because 
man has needs which must be met. To simply "eliminate the 'industry' wou!d 
also simply eliminate a large segment of the people-probably through vio- 
lence, disease or starvation" (1). 

People tend to forget their high standard of living is primarily a result of 
industry and technology. Bennett feels, "It Is important that citizens under- 
stand their dependence on industry and their roles as direct and indirect 
participants in tne industrial process" (4). Maley strongly states* "To be 
ignorant of industry and technology is to be ignorant of the major factors 
that influence environmental quality" (12). 

Present day environmental problems exist, not because of man's intelligent 
use of industry and technology but because man "has all too frequently used 
them, through ignorance as well as stupidity, to reduce the quality of life- 
supporting environment" (17). 

Man's abuse of environmental resources is the result of an uneducated 
society trying to satisfy their wants for the present with little concern for the 
needs for the future. Eliminating the source of environmental problems is a 
logical beginning in solving them. A program directed toward educating 
society should be de^'eioped so an understanding of industry and Its relation- 
ship to the environment can be stressed. 'The best place to form a framework 
of understanding is in the educational programming of our schools and col- 
leges. . ." (5). The easiest approach to establishing such a program is through 
an existing program in industrial arts. 

Industrial arts is interpretation of industry and technology throu^ mean- 
ingful laboratory experiences. The relationships of industry to social needs, 
pollution, resource uses, conservation, transportation, technology, and urban 
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and rural planning become important factors in any interpretation of industry 
because of the encompassing effer:ts of industry upon each. The study of 
these relationships is a reflection of environmental education. 

Environmental education is defined in the Environmental Education Act 
of 1970 as: 

. , Jht» eduiationji pr(ja»ss d**af'nq with r?)an's roldtionship with his 
ndturdi and rT^dnrndde surr()ur)dinf|s, ,it\d iru ludos th(? relation of popula- 
tion. poliuttt)n, r»»s()urLe ailu^dtun and dt'pk'tion, cun starvation, trans- 
portdtion, technology, and rural plannmq to the total human environ- 
mt?nt (16) 

One of the major goals of environmental education is to improve environ- 
mental quality by improving environmental awareness. Because industry is a 
"cause" as well as a cure for environmental problems it is a necessary part of 
environmental education. Being aware of industry is being aware of the envi- 
ronment. It should be emphasized in environmental education that industry 
can satisfy man's needs as well as man's wants. Yambert is quick to point out 
individuals must learn to distinguish between needs an wants (19). 

Many environmental problems can be solved by industry because it "has 
at hand a powerful arsenal of research, development and design facilities" 
(19). Lodge believes industry has a social responsibility to establish a new 




FIGURE 2: INDUSTRIAL ARTS PROGRAMS INFLUENCE INDUSTRY AND 
CONSUMMERISM AND THEY. IN TURN. INFLUENCE THE QUALITY OF 
THE ENVIRONMENT 
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ideology about "the requiremdnt of harmony between man and nature" 
(10). 

Logan believes one of the requisites for a satisfactory environmental qual- 
ity *'is the emergence of a strong professional responsibility on the part of 
those most involved in environmental design" (11). Industrial arts reaches 
these people and can change their attitudes and beliefs before they enter into 
their profession, thus developing professional responsibility. Thus, industrial 
arts influences the graduate as a consumer and a professional as illustrated in 
Figure 2. Educators can change the goals and values of society through an 
integrated program of industrial arts and environmental education. With an 
established program of interpreting industry, industrial arts is a logical area in 
which to include environmental education. Industrial arts actually "deals 
specifically with how man utilizes resources to create a better environment 
and a better way of life" (4). This/s environmental education. 

Devel pmg an environmentally literate society through industrial arts is 
not a new approach to environmental education. In 1969 Maley proposed "a 
form of industrial arts that explores the applications of technology in the 
solution of major social, environmental, and operational problems that face 
mankind" (13). Since 1969 Maley has developed a successful program 
integrating industrial arts and environmental education at the University of 
Maryland. 

A special report from the United States Office of Education expressed a 
need to expand existing specialized programs such as industrial arts to provide 
innovative environmental education programs (17). Many environmentally 
oriented careers are developing in industry and the demand to fill new posi* 
tions will be for someone with an educational background based upon envi- 
ronmental problems and their solution. The need for future environmental 
technicians further justifies environmental education in industrial arts. 

Industrial arts is the best place to integrate environmental education. In 
discussing the possibilities of including environmental education in existing 
programs, Figurski wrote. "Industrial arts is inherently endowed to bring 
about an educational awareness of industry and technology as they relate to 
man and his interrelation with his environment" (8). 

If industrial arts is a real study of industrial influences upon society, then 
environmental education must be a part of industrial arts education. Bame 
agrees that industrial arts can teach certain aspects of environmental educa* 
tion. but feels that industrial arts is not necessarily the best place for teaching 
environmental education (3). As indicated by Feirer, "Industrial education 
must be concerned about environmental education at all levels" (7). Indus- 
trial arts is the area best suited for teaching environmental education, and 
programs integrating the two should be developed immediately, industrial 
arts teachers should be greatly concerned because, as Train aptly wrote. 

As todchers of mdustn.jl <irts, yoii idta a unique.' opportunity to weave 
♦•nvironmental sensitivity mto th<» buildmq bloc ks of technology, and to 
Ivt siiid^'Ots know that without technology w(J have no chance of solv- 
ing the fnost pressing environmental probleins (15) 
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Rationale for Studying 
The Environment in Industrial Arts 
by 

A* Figurski, Assistant Professor 
State University of New York 
College at Oswego 

Indictment and Challenge 

Including appropria.j phases of en/ironmental education in industrial arts 
curriculum should be as Jasic as the need for safety emphasis in the school 
lab! However, the problems encountered when attempting to initiate environ* 
meoTjl education or most any type of innovative program also begin with a 
ba^ic premise-industrial arts, as a subject in the nation's schools, has not 
sufficiently accepted its responsible function of accurately interpreting indus- 
try and technology to students living in an increasingly expanding technologic 
cal society. Rather, we ''play at interpreting modern technology/' verbalizing 
our well-defined goals and objectives and only occasionally or incidentally 
hitting the target through some activity, project, resource speaker, industrial 
visit or related lesson which merely scratches the surface of our potential in 
relating the impact of today's technology-laden environment. Is it any 
wonder then, since we are not doing the job in those areas already defined, 
that we are hesitant to accept this newcomer named environmental educa- 
tion? 

Well, to begin, we are long overdue to get off dead center and move out 
into areas of promise where our subject can best accomplish its mission in the 
general education framework. Getting back to basics, industrial arts, if it is to 
interpret today's and tomorrow's technology, must find ways to include envi- 
ronmental education within the structure of its programs and courses. The 
remainder of this section will provide the reader with a widely accepted 
definition of environmental education and a rationale which appropriately 
fits industrial arts into the total school/community environmental education 
concept currently receiving wide support. 

Definition of Environmental Education 

To be sure, environmental education is not a single discipline, but rather 
is interdisciplinary and multidisciplinary in nature. To identify the proper 
role for industrial arts in environmental education, we need to examine the 
basic purpose and thrt st of the total EE emphasis and then carefully select 
those parts of the total which can best be taught by our subject. Thefollow- 
ing statements, taken from the United States Office of Education's ENVh 
RONMENTAL EDUCA TION HANDBOOK, provide us with this initial direc- 
tion. 

The term "environmental education" means the educational process 
dealing with man's relationship with his natural and man-made sur 
roundings, and mciuries the relation q\ population, pollution, resource 
allocation and depletion, conservation, transportation, technology, and 
urban and rural planning to the total hut.ian environment. (From the 
Environmental Educai.on Act of 1970) 
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Environmental oduuitiun is the process that fosters greater under* 
standing of society's environmental problems and also the proces* 
scs of environmental problem*solving and decision-making. This is 
aa.omplishiKJ by teaching the oiolt^giral relationships and prin- 
ciples that underlie those problems and showing the nature of the 
possible jiternative approaches and solutions 

That IS, the process of environmental iHjucation helps the learner 
perceive and understand environmental principle's and problems, 
and enables hup to identify and evaluate the possible altornative 
solutions to Uhw problems and assess their benefits and risks. It 
invnlvt?s the di^vt lopment of skills and insights needed to under- 
stand the structure, requirements, and impact of interactions 
within and among various environmental entities, subsystems, and 
systems . . 

The dc»finition above reveals that environmental education is not a 
single dis( i|>lin(^ but rather is interdisciplinary and multidisciplinary. 
This characteristic is essential, for in order to accomplish its unique 
goals, environmental education must utilize at least four broad areas 
the totnl environment and its problems; ecological principles, relation- 
ships, and t.orM,ef)ts, the entire educational system (both formal and 
nonformal sectors); and most of the traditional disciplines, from chem- 
istry, phystt.s, and biology to sociology, economics, psychology, and 
the arts. Each environmental education activity partakes of particular 
aspects of these areas, fusing them in a manner that makes a greater 
comprehension and understanding of contemporary environmental 
issues and problems possible by bringing about deeper awareness of 
relevant interrelationships and, where appropriate, the nature of pos- 
sible alternatives to existing environmental situations. 

In other words, environmental education deals with problems 
that wo need to understand but that we cannot fully understand 
through the approach of any single traditional discipline. Conse- 
quently, we need the resources of many of them acting in con- 
cert. (FNVIRONMENTAL EDUCATION HANDBOOK) 

The resources of industrial arts ami all that contribute to our subject 
enable it best to assume the role of dealing with the technological dimensions 
off environmental education. This is now the current chaiitM ge for the indus- 
trial arts profession-to decide how it can make viable contributions in envi- 
ronrnmtal education and then proceed with welMef ined programs of action. 

Ration^ e for EE in Industrial Arts 

In order to arrive at a rationale for our inclusion In ranks of environmental 
educationists, we need only examine the previously discufied definitions of 
EE« what the current problems of the environment are, and what we say 
industrial «rts, by definition, should be. We cannot interpret industry and 
techmHogy to youth if our programs do not include a study of the posith^ 
and negative results of MustriBt organinthn, apsfathn, md occupstfom, as 
they relaw to iaehndogy's Mluenee on the mvironment Pollution, for 
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instance, is the unwanted by product of nian's interaction with technology. It 
is definitely related to the ways production and services industries have organ- 
ized. Pollution is a problem of today's industries that is being weighed against 
the benefits of high-level production and concurrent affluence. It is ulti- 
mately caused by the technological mix of the plans, materials, tools, and 
processes in the abserwe of sufficient pollution abatement equipment. Con- 
currently, however, it is the application of technology that is attacking and 
solving environmental problems. Occupationally speaking, people through 
their jobs produce pollution. However, on the other side of the coin, hun- 
dreds of indus. *ial occupations deal specifically with process engineering, 
in-plant health and safety, aiid numerous environmental technician*type jobs 
that are devoted to pollution control. Environmentally-oriented occupations 
are growing increasingly. If you take the key words {italics) in this paragraph 
and arrange them in order sequence prefixed by ""Industrial arts is . . you 
arrive at our environmental mission via our purported definition. Let's face it 
now! What we have historically talked about "becoming'" we now have an 
opportunity to become. It has often been said that the key to success is being 
around at the right time under the right set of circumstances. The call for us 
is to dislodge from our rhetoric and move to the dynamic reality of bringing 
our industrial arts definition to life. Now is the time and the right set of 
circumstances are obvious. Industrial arts is inherently endowed to bring 
about an educational awareness of industry and technology as they relate to 
man and his interrelation with his environment. Congressman John Brademas, 
author of the Environmental Education Act in the House, sees the role of 
industrial arts in environmental education as follows: 

The ir>dustnal arts, ofcoursp.i^ tho discipline which has traditionally 
dddri?ss»'d mdn's reldlionship to xha things he makes and uses, so it 
Si*en>s ndtura! that men and worsen m the field should be leaders in the 
(rfjation of some ot th(»si? now educational forms. Both in creating new 
( urnt.ula tor ih*? ( lassruom and m go ng out from the school to the 
community, p*'Oplo m industrial arts have an onnntation to the real 
world which will rr^dke? them invaluable in creatirig education for a new 
environment 

The following section of this monograph will identify some of the educa- 
tional forms being used by industrial arts teachers and teacher educators 
which are exemplary of environmental education in industrial arts. 
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FUNDING AND CAREERS 
by 

C.E. Strandberg 
Eastom Illinois University 

Available Funding for Education 

The Environmental Education Act was signed and became functional late 
in 1970. The act grew from recognition that the state of our environment had 
become a matter of serious concern and those attempts to solve the crises 
must be deeply rooted in the educational system and within the covert con- 
sciousness of America's people. Man's very survival depends upon an under- 
standing of his relationship to the environment and the subsequent relation- 
ships of all living things. 

The act defines environmental education as the process of dealing with 
man's relationship with his natural and man-made surroundings, including the 
relation of population, pollution, resource allocation and depletion, conserva- 
tion, transportation, technology, and urban and rural planning to the total 
human environment. The educational activity envisioned by the act is 
problem -solving, issue-centered learning* It pertains to all forms and levels of 
life, and especially man's interrelation^ips with his environment. It provides 
learning experiences that prepare students for life situations. 

Funds appropriated by the Environmental Education Act support the 
development of curricula to preserve and enhance the environmental quality 
and ecological balance; support environmental education programs at the 
elementary and secondary levels: disseminate information relating to environ- 
mental cutricula; support preservice and inservice education programs and 
projects, including fellowship programs, institutes, workshops, symposiums, 
and seminars; plan outdoor ecological study centers; provide community edu- 
cation programs on environmental quality; and the preparation and distribu- 
tion of materials for use by the mass media relating to the environment and 
ecology. 

In addition to funds, the Secretary of Health, Education, and Welfare 
provides technical assistance to local educational agencies, organizations, 
institutions of higher education, local and state agencies, and other agencies 
assuming a role in preserving and enhancing the environmental and ecological 
balance. Small grants not exceeding ten thousand dollars are available to 
selected groups to conouct worksnops, courses, seminars, symposiums, 
institutes, and conferences, especially for community and adult groups. 

The U.S. Department of Health, Education, and Welfare's Office of Envi- 
ronmental Education has made available a Handbook on Preparing Proposals 
relating to the Environmental Education Act of 1970* The second section of 
the handbook describes the three types of grants available and the criteria for 
each grant. Small grants are awarded to non-profit organizations and do not 
exceed ten thousand dollars annually* Statewide dissemination and evaluation 
grants serve the constituencies of education, conservation, health, labor, 
industry, consumer organizations, and other appropriate groups. Pilot pro- 
jects and demonstration models provide funds for personnel education, both 
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preservice and inservice; and for community awareness through schools, envi- 
ronmental education centers, and citizen participation projects. This type also 
provides for instruction and curriculum development, and for evaluation pro- 
ceduics. 

The third section of the handbook outlines the technical requirements and 
general criteria for participation in the environmental education act. Section 
Four, Suggestions and Definitions, is directed toward establishing guidelines 
for project effectiveness, eligibility, and control. The fifth section establishes 
guidelines for preparing and submitting proposals, including budgeting. The 
last section lists grant terms and conditions. 

The Office of Environmental Education is located at 400 Maryland 
Avenue, S.W., Code 424, Washington, D.C. 20202. The telephone is area 202, 
number 755-7682 or 755-7685. Interested persons or groups should request 
the Environmental Education Handbook (Public Law 91-516). 

The U.S. Environmental Protection Agency provides grant assistance for 
Research and Development, Demonstration, Manpower Development and 
Training, and State and Local Assistance environmental programs. A hand- 
book publication describes the statutory authority, purpose, fund limitations, 
contact point for information and assistance, and eligibility for federal funds 
of each qmnt program. The Grant Assistance Programs Handbook is available 
from the Environmental Protection Agency, Office of Administration, Grants 
Administration Division, Washington, D.C. 20460. 

Research and Development assistance includes air pollution control, pesti- 
cides, radiation, solid waste, and water pollution control. These programs 
provide funds to research and develop new means of pollution standards in 
these areas. 

Demonstration grants provide support for the coordination of research, 
development, and demonstration projects relating to the causes, control, and 
prevention of water and air pollution and solid wastes. These grants assist in 
developing new techniques or refining existing practices in pollution control 
methods. 

Manpower Development and Training grants assist public and other non- 
profit institutions in establishing, expanding, or improving educational oppor- 
tunities for individuals interested in a career in air and water pollution con- 
trol, radiation disposal, and solid waste accommodation. Long term education 
assistance is usually provided through universities, while short term programs 
are provided for state administration. 

Air and water pollution control fellowships are provided to increase the 
number and competence of professional personnel engaged in research and 
administration activities in the prevention and abatement of air and water 
pollution. These grants support specialized education of individuals. 

Careers in the Environmental Sciences and Industry 

The environmental sciences explore the composition and character istic^ of 
the earth's land, water, interior, atmosphere, and in deep space. The continu- 
ing development and growth of modern American industry is dependerit upon 
the maintenance and replenishment of these resources. These five basic areas 
of environmental attention are directly related to industrial activity. 
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The structure, composition, and history of the earth's crust is important to 
the construction, manufacturing, transportation, agribusiness, natural 
resources, health, public services, and environmental control clusters. The 
minerals and ores, fabricating materials, and liquids of the earth's surface are 
essential to modern American industry. The earth's crust and interior share 
common materials and interests with these clusters. 

Water pollution control is an area of paramount interest and importance to 
industry. Extraction and manufacturing industries have traditionally misused 
water beds and waterways in the processes of their production. One of the 
two most critical areas of earth pollution-the other being the atmosphere— in 
today's industrial activity is the preservation and enhancement of the water 
supply. 

Atmospheric pollution requires stringent controls during all phases of 
industrial production, transportation, marketing, and consumption. Emission 
control equipment is mandatory for nearly all types of industrial manufactur- 
ing processes. Atmospheric pollution is further compounded by secondary 
pollutants released during the consumption of chemically processed com- 
modities such as gdSo!ine, gases, and other combustibles. 

Debris pollution of deep space, albeit a seemingly minor problem at pre* 
sent, is permanent because of the relative permanency of objects abandoned 
in space. The absence of atmospheric and mineral deterioration influences 
prolongs the life of debris to almost infinity. 

Careers in environmental education and control depend upon a basic grasp 
of the environmental sciences of geology, geophysics, meteorology* and 
oceanography. The industrial sciences, such as production control, motion 
and time study, quality assurance, and related fields, are directed toward 
maintaining preascertained positions of environmental quality. The common 
thread both areas share is based upon the natural sciences and mathematics, 
with an understanding of the behavioral sciences as an adjunct to administer- 
ing a quality program of environmental education. 

The technologies of industry are closely related to the sciences of nature 
and man. The abstractness of one is balanced and enhanced by the prag- 
matism of the other. Industrial arts education has long enjoyed the unique- 
ness of its ability to combine both of these assets. 
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Here is a film which portrays the history of 
technology and goes on to plan for the future. 
What is the place of industrial arts in the world 
of today and tomorrow? How can industrial 
arts educators help to design a future world fit 
for human habitation? 



Learning for Living in a Technological 
World: IGntnt. color, sound, 14 min; 
available for sale or rental from AIAA, 
1201 16th St.. N.W., Washington. D.C. 
20036. 
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The American Industrial Arts Association si oorts the contemporary 
movement directed toward the maintenance and i provement of the quality 
of the total human environment. Industrial arts should make significant con- 
tributions to the ecological awareness of students at all educational levels. 

Producers and consumers alike have a vital stake in the environment of tlie 
futuie IncliJsMdl dits must play a central role m multi-disciplinary environ- 
mental education It is not Sufficient, however, simply to make students 
aware of the environmental implications of the materials utili2ation and pro- 
cessing activities of the contemporary industry. The program must help all 
learners attain a fulfilling life style within the constraints of environmental 
preservation. The Association stands ready to assist teachers as they seek to 
implement environmental education activities. 
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